Analysis of the reaction products
The reaction gas and liquid mixture was analyzed using an online gas chromatograph (GC). The gas chromatograph (Crystall 2000, Russia) was equipped with a flame-ionization and thermoconductive detectors. The chromatographic analysis was provided under the following conditions: the consumption of gas-carrier (helium): 20 mL/min; gas-carrier pressure: 1.5 kg s/cm 3 ; duration of the analysis: 40 min; sample volume: 0.25 mL; column (MS-1) length: 100 m; column temperature: 40ºС; heating to 310ºС for 30 minutes and maintaining at this temperature for 5 min. For determination of hydrocarbon composition, the detectors were calibrated using external standards. To determine the exact gas-liquid composition, a gas chromatograph (GC) QP2010 (Shimadzu, Japan), equipped with a quadrupole mass spectrometer (MS) was used with the same column and in the same conditions. The substance identification was provided using the NIST library. Using the GS-MS data, the products were divided into the groups according to the number of carbons in the substances: C1-C4, C5-C8 and C9-C11 while aromatic hydrocarbons were accounted for separately.
Iron oxide nanoparticle size dependence
For Fe3O4-SiO2-N6, the NPs measure 6.5 nm in diameter. As the Fe precursor loading decreases (Fe3O4-SiO2-N2), the NP size slightly decreases. Even much smaller NPs are obtained at the lowest Fe(NO3)3 loading (Fe3O4-SiO2-N8) revealing that in this case, the Fe precursor loading is insufficient to form larger NPs. For the silica with 15 nm pores, the NPs are larger, but still much smaller than the pore sizes (Table 1) , once again indicating an insufficient amount of the precursor to form larger NPs. It is noteworthy that iron oxide NPs should not completely fill the pores to allow a contact of reagents with the ZSM-5 surface in the pores. After the ZSM-5 formation, the Fe3O4 NP size remains practically unchanged except for the calcined sample when the NP size increases. Figure S3 displays isothermal magnetization curves of FZ-1 and FZ-1-calcined, at 300 K. Both curves show no hysteresis which is typical for superparamagnetic NPs. Figure S4 displays zerofield cooling (ZFC) and field cooling (FC) susceptibility curves which allow one to obtain the blocking temperature, TB, i.e., the point where the two curves merge. 32 The blocking temperature for this sample is about 100 K which is typical for superparamagnetic iron oxide NPs of a comparable size. 33 The low saturation magnetization values, 3.5 emu/g for FZ-1 and 1.8 emu/g for FZ-1-calcined, are due to a small NP size, however, a large number of these NPs allows for fast magnetic separation of the catalyst.
XPS of Fe3O4-ZSM-5
Table S1. Parameters of the XPS Fe 2p spectrum for the FZ-1 deconvolution (see Figure 2 ). Catalytic properties of the Fe3O4-ZSM-5 samples in the MTH process Reaction conditions: weight (Al2O3) The conversion of the DME mixture to hydrocarbons increases over both FZ-4 and FZ-5 catalysts as compared with that over the 15-ZSM-5 catalyst (without iron oxide) prepared from the same silica precursor with a mean pore size of 15 nm. The product distribution over the iron containing NPs changes slightly. The effect becomes more pronounced over the zeolites prepared from the silica precursor with a 6 nm mean pore size. Figure S5 . Nitrogen adsorption-desorption isotherms (a) and pore-size distribution (dV/dD) based on the BJH desorption data using the Faas correction (b) of FZ-1-Ni. Figure S6 . TEM images of FZ-1-Ni (Table 1) The XPS data show that Ni content is nearly the same (~6 at.%, Table S2 ) in FZ-1-Ni and FZ-1-calcined-Ni, indicating that the procedure is well reproducible and independent of the material porosity. When the calcination was carried out after nickel oxide incorporation (FZ-1-Ni-calcined), the Ni surface content was much higher: ~16 at.%. This could be attributed to the enrichment of the surface by Ni during calcination. The XPS data also indicate that a considerable fraction of surfactant is removed during calcination. It is noteworthy that the Si/Al ratio decreases from 53±2 (in 6-ZSM-5 and FZ-1) to below 27 after Ni incorporation (FZ-1-Ni, FZ-1-Ni-calcined, and FZ-1calcined-Ni, Table S3 ). Table S4 . Parameters of the XPS Ni 2p spectrum for the FZ-1-Ni deconvolution (see Figure 6 ). For all three Ni-containing Fe3O4-ZSM-5 samples, the HR XPS Fe 2p (Fig. S9) shows solely magnetite NPs even after calcination (12 h in oxygen), indicating the enhanced stability of these particles (Fig. S9 ). Figure S9 . HR Fe 2p XPS spectrum of Fe3O4-ZSM-5-N2-Ni. The data are shown in black; the generated curve is in red; Fe 2+ and Fe 3+ are in green and blue, respectively, and brown shows shake-up curves. See Table S5 for deconvolution parameters. Table S5 . Parameters of the XPS Fe 2p spectrum for FZ-1-Ni deconvolution ( Figure S9 ). Reaction conditions are the same as those in Table S1 .
Structure of FZ-1-Ni

